Separating Homogeneous and Heterogeneous Mixtures
For each of the mixtures below, write the name of the separation technique best suited for the mixture as well as provide an explanation of how the separation should proceed.
	Mixture
	Explanation

	1. Water and Sand
	Filtration : Pour the mixture through filter paper in a funnel over a beaker and. The sand will remain as a residue in the filter paper and the water, the filtrate, will be collected in the beaker.
Or Distillation:
Place the mixture in a round flask and heat the mixture until the water reaches its boiling point (100oC ). The water will evaporate and condense in a new beaker, leaving the sand particles in the round flask.

	2. Water and Sugar
	Distillation: Place the mixture in a round flask and heat the mixture until the water reaches its boiling point (100oC ). The water will evaporate and condense in a new beaker, leaving the solid sugar particles in the round flask.

	3. Water and Oil
	Separatory funnel over a beaker 
Or Decantation: use a beaker, place the mixture in the beaker, carefully pour the oil into a new beaker while making sure not to let out any water.


	4. Sand and Gravel
	Filtration : place a sieve over a plate or large beaker and put the mixture in the sieve. The sand will pass through the pores whereas the gravel will remain in the sieve. 
Or Extraction with forceps 


	5. A mixture of heptane (boiling point : 98oC) and heptanol (boiling point : 176oC)
	Fractional Distillation: Prepare the fractional distillation apparatus. Place the mixture of liquids in the round flask and heat it. At 98°C, the heptane will evaporate and condense in a beaker. With added heat, the heptanol will also evaporate and condense in a new beaker OR once you’ve removed the heptane from the mix, you can leave the heptanol in the round flask. The fractional column will ensure that the heptanol does not evaporate and condense along with the heptane.

	6. A mixture of solid iodine and sodium chloride (a solid that dissolves in water)
	Dissolution of sodium chloride, filtration and evaporation. Pour water on the mixture in order to dissolve the sodium chloride in the water. Filter the new liquid mixture through filter paper in order to keep the solid iodine on its own. Finally, instead of distilling the mixture, you can evaporate the water and collect the salt in an evaporating dish because water was not part of the original mixture. 
Or Dissolution of iodine, filtration and evaporation. Pour alcohol on the mixture in order to dissolve the iodine. Filter the new liquid mixture through filter paper in order to keep the solid sodium chloride on its own. Finally, instead of distilling the mixture, you can evaporate the alcohol and collect the iodine in an evaporating dish because the alcohol was not part of the original mixture. 

Or Sublimation.

Put the mixture into an evaporating dish.  Heat until the iodine sublimes onto the cool surface of an inverted funnel located above the dish.  The salt will remain in the evaporating dish.


	7. Lead and aluminum pellets
	Extraction.

Separate the aluminum pellets from the solid lead by hand using forceps.  Aluminum is a lusterous light, gray/silver material.  Lead is a much darker shade of grey.

	8. Salt and iron filings
	Magnetism: use a magnet to pull the iron filings away from the salt.
Or dissolution and filtration.

Pour water on the mixture in order to dissolve the sodium chloride in the water. Filter the new liquid mixture through filter paper in order to keep the solid iron on its own. Finally, evaporate the water and collect the salt in evaporation dish.   (There is a chance that the iron will begin to rust using this method, so it is not the preferred method of retrieval.)

	9. Fruit Juice
	Chromatography:  Separate the various pigments in the juice by color.

Distillation or Fractional Distillation:  Heat the solution and separate the various components by boiling point.

	10.  Chalk dust and water
	Filtration:  Pour the mixture through filter paper.  The chalk dust will form the residue collected in the filter paper and the water will become the filtrate.  

	11.  Cream from milk
	Centrifugation and Decantation:  The milk and the cream have different densities.  They can easily be separated into layers by spinning the mixture in a centrifuge.  The cream layer is less dense and will float on top of the milk.  The cream can then be decanted into another container, separating it from the milk.


	12.  Gasoline and water
	Separatory funnel over a beaker.  The gasoline is less dense than the water and will float on top. 

Or Decantation: use a beaker, place the mixture in the beaker, carefully pour the gasoline into a new beaker while making sure not to let out any water.

Or Flammability:  If you don’t need the gasoline at the end, you can simply burn it off the top by setting the mixture on fire.
(Distillation would be hard to complete because gasoline is a solution.  The different components in the gas (octane, heptane, and possibly ethanol) would vaporize at their own unique boiling points.  The alcohol boils below 100°C, the heptane very near 100°C, and the octane above 100°C.)

	13.  Ethanol and water
	Fractional Distillation: Prepare the fractional distillation apparatus. Place the mixture of liquids in the round flask and heat it. At 78°C, the ethanol will evaporate and condense in a beaker. With added heat, the water will also evaporate and condense in a new beaker OR once you’ve removed the ethanol from the mix, you can leave the water in the round flask. The fractional column will ensure that the water does not evaporate and condense along with the ethanol.

	14.  Copper (II) sulfate and Copper (II) oxide
	Dissolution, Filtration, and Evaporation:  The copper (II) sulfate is soluble in water, whereas the copper (II) oxide is not.  Simply add water to the mix to dissolve the sulfate compound and then filter the mixture.  The copper (II oxide will form the residue in the filter paper and the aqueous solution of copper (II) sulfate is the filtrate.  Evaporate the filtrate to crystallize the copper (II) sulfate.

	15.  Stones and Rice
	Extraction.

Separate the stones from the rice by hand using forceps.  The stones will be a darker color than the white rice.  


